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• Some Background on WEAP.
• The Sacramento River Basin 

Application.
• Portland, Oregon.
• Some Thoughts of the Utility of WEAP 

in the Context of California Water 
Planning

Proposal Outline



A Role for Models



The Overall WEAP Approach

City

Irrigation



Climate Driven Aspects of WEAP



WEAP Hydrology



WEAP Stream-Aquifer Interactions



Non-Climate Driven Aspects of WEAP



Reservoir Operations in WEAP



Sacramento
River System: 
• Watersheds
• Reservoirs
• Groundwater

Demands:
• ET-Driven
Agricultural & 
Urban

• M&I
• Instream Flows



Alluvial Aquifers and Land Use



WEAP Schematic of Sacramento Watershed



WEAP Schematic of Sacramento Watershed



WEAP Schematic of Sacramento Watershed



WEAP Schematic of Sacramento Watershed

Watershed Divided into Irregular Polygons (HUCS)
Sub-Divided by % Cover

•Land Use Type
•Soil Type
•Land Use and Soil Type
•Others

cereals 1%
deciduous 1%
evergreen 2%
oilcrops 5%
pasture 1%
rangeland 18%
rice 1%
shrubs 1%
urban_imp 48%
urban_per 21%
water 1%
wetlands 1%



Calibration and Validation

Model is Demand Driven, Period is 1961-1999

• Timestep is Monthly (can be sub-monthly)
• Stylized Reservoir Operating Rules
• In-stream Flow Requirements
• Delta Exports are Exogenous
• Irrigated Agricultural Requirements (acreage and ET)
• Allocation Algorithm is Solved as a Linear Program 

currently minimizes unmet demand



Calibration and Validation

Calibration Criterion:
1. Flows Along Mainstem and Tributaries
2. Reservoir Storage
3. Agricultural Water Demand
4. Groundwater Storage Trends
5. Yolo Bypass Flood Inundation 



Battle Creek Cow Creek

Sac @ Freeport Pit R @ Shasta

River and Tributary Flows



Reservoir Storage
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Agricultural Demand, Groundwater Levels



Yolo Bypass Inundation

1961 - 1962 1
1962 1963 1 1 1 1 1 1 1 1 1 1 1 1 1
1963 1964
1964 1965 1 1 1 1 1 1 1 1 1
1965 1966
1966 1967 1 1 1 1 1 1 1 1 1 1 1 1
1967 1968 1 1 1
1968 1969 1 1 1 1 1 1 1 1 1 1 1 1
1969 1970 1 1 1 1 1 1 1 1 1 1 1 1 1
1970 1971 1 1 1 1 1 1
1971 1972
1972 1973 1 1 1 1 1 1 1 1 1 1 1
1973 1974 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1974 1975 1 1 1 1
1975 1976
1976 1977
1977 1978 1 1 1 1 1 1 1 1
1978 1979
1979 1980 1 1 1 1 1 1 1 1 1
1980 1981
1981 1982 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1982 1983 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1983 1984 1 1 1 1 1 1 1 1 1 1 1 1
1984 1985
1985 1986 1 1 1 1 1 1 1 1 1 1
1986 1987
1987 1988
1988 1989
1989 1990
1990 1991
1991 1992
1992 1993 1 1 1 1 1 1 1 1 1 1
1993 1994
1994 1995 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1995 1996 1 1 1 1 1 1 1 1 1 1 1 1
1996 1997 1 1 1 1 1 1 1 1 1 1 1
1997 1998 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1998 1999 1 1 1 1 1 1 1 1
1999 2000

1 Observed inundation, not captured by model
1 Observed Inundation, captured by model

Modeled Inundation, but no observed Inundation
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IPCC Hadley A2, B2 GCM
based scenarios.

1st Downscaled to 0.5x0.5 
2nd Scaled against Historic 

Climate
3rd Mapped to Individual 

HUCs

Climate Change Scenarios



Sacramento

Climate Change Scenarios



Land Use Projections

Land Use Projections 
Current 1998 (gray); 2020 (green); 2050 (blue); 2100 (red) 
(source:  Landis and Reilly, 2003)



Sacramento Flow under A2 Scenario

Sacramento Flow at Freeport
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Another Application: Portland, Oregon



• Flexible and Transparent.
• Designed Specifically to Handle Multiple 

What If Scenarios.
• Allows for Continual Change Over the Course 

of a Simulation.
• Internatizes Climate and Land-Use 

Scenarios.
• Powerful Demand-Side Module.
• Use an Allocation Algorithm Similar to 

CALSIM II.
• Sacramento River System Already 

Constucted.
• Rich Internal Graphics Capability.

Advantages of WEAP for DWR Planning


